A 73-year-old female presented to the acute medical unit with interscapular pain, confusion and pyrexia. Her past medical history included type-2 diabetes mellitus and a benign oesophageal stricture. The oesophageal stricture had been diagnosed initially two years earlier. Endoscopy at that time revealed a long stricture at 25 cm from the incisors. Biopsies confirmed a benign pathology, and a barium swallow quantified the lesion as 6 cm long in the middle third of the oesophagus. Following two attempts at dilatation, the patient remained symptomatic so was referred to the local upper gastrointestinal (GI) team. Subsequently an oesophageal stent was placed but, due to recurrent symptoms, she required a further stent four months later. Two weeks prior to admission she underwent extension of the oesophageal stents for recurrent regurgitation symptoms, with no immediate problems reported.
A 73-year-old female presented to the acute medical unit with interscapular pain, confusion and pyrexia. Her past medical history included type-2 diabetes mellitus and a benign oesophageal stricture. The oesophageal stricture had been diagnosed initially two years earlier. Endoscopy at that time revealed a long stricture at 25 cm from the incisors. Biopsies confirmed a benign pathology, and a barium swallow quantified the lesion as 6 cm long in the middle third of the oesophagus. Following two attempts at dilatation, the patient remained symptomatic so was referred to the local upper gastrointestinal (GI) team. Subsequently an oesophageal stent was placed but, due to recurrent symptoms, she required a further stent four months later. Two weeks prior to admission she underwent extension of the oesophageal stents for recurrent regurgitation symptoms, with no immediate problems reported.
On admission, her chest X-ray showed an area of consolidation in the right lower zone and her blood tests revealed raised inflammatory markers (white cell count 23 x10 9 /L, C-reactive protein 298 mg/L). Considering these findings and her history of dysphagia, she was initially treated for presumed aspiration pneumonia and started on intravenous antibiotics, benzylpenicillin and metronidazole. The patient was referred to the intensive care unit (ICU) two days later in a peri-arrest state with a significant type two respiratory failure and a Glasgow Coma Score (GCS) of 7 (E3, M3, V1). On transfer to the unit, she was intubated, mechanically ventilated and started on noradrenaline. Chest X-ray revealed collapse and consolidation of the right lung. Bronchoscopy was performed revealing sputum plugging of the right main bronchus. Cultures of both blood and sputum were sent. The antibiotics were changed to ticarcillin with clavulanic acid and fluconazole to cover the possibility of mediastinitis.
To investigate the possible diagnosis of mediastinitis, she had a CT scan of her thorax. This identified the oesophageal stent and reported no direct evidence of perforation; however it showed a small, circumscribed, semi-circular fluid collection around the dorsal part of the supra-carinal oesophagus with a moderate right-sided pleural effusion. Both the blood culture and bronchoscopy samples were positive for Escherichia coli after one day of incubation.
Over a subsequent 10-day period there were further episodes of mucous plugging requiring bronchoscopy, and failed sedation holds due to oxygen desaturation. However, inflammatory markers improved (white cell count <8x10 9 /L, C reactive protein 28 mg/L) and the noradrenaline was weaned. On the seventh day of ICU care, the patient was noted to have motor weakness, which was thought to be caused by critical illness polyneuropathy. To assist with weaning from the ventilator, a percutaneous tracheostomy was performed on day 10. This allowed a more formal assessment of the patient' s neurological status once sedatives were discontinued.
Bilaterally, upper and lower limbs were noted to have a Medical Research Council (MRC) power score of 2/5. However by the following day this had deteriorated to 1/5. Neurological review found tetraplegia with upgoing plantar reflexes and preserved cranial nerve function. An urgent CT scan of the head and neck was performed. This revealed an extensive necrotic suboccipital abscess with numerous air locules developing within the paraspinal muscles. Gas bubbles were noted in the spinal canal at the level of the first and second cervical vertebrae, with dural enhancement. Intracranial extension at the craniocervical junction was seen with peripheral air locules in relation to the dura. Further air locules were also visible at the left jugular foramen. Intracerebral appearances were normal.
Comparison of scans taken at this stage with the scans dating from the time of ICU admission showed evidence of oesophageal perforation at the level of the stent, with a small fluid collection and some gas bubbles higher in the right mediastinum. The collection had developed into an abscess and tracked into the neck, invading the epidural space. The patient was taken to theatre, the occipital abscess incised and
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a corrugated drain placed. The microbiological samples again grew Escherichia coli. However following discussions with both the oesophageal and neurosurgical teams, it was concluded that there would be no chance of neurological improvement. After discussions with the family and the patient, active treatment was withdrawn.
Discussion
Spinal epidural abscess is a rare condition, with an incidence reported as 0.2-2/10,000 hospital admissions. 1,2 Haematological spread of infection is the most common mechanism leading to abscess formation, but direct spread is also reported. Co-morbidities associated with epidural abscess include diabetes mellitus, alcohol or drug abuse, as well as spinal pathology and interventions. 3, 4 The incidence peaks between the ages of 60 and 70. 5 The development of an epidural abscess following a stent-related oesophageal perforation has been previously described, presenting with a variety of symptoms ranging from neck pain to productive cough. 6, 7 The initial diagnosis of spinal epidural abscess can be challenging even apart from the setting of a critical illness, with the duration of symptoms ranging from hours to months. In Tang et al' s study of 46 patients with spinal epidural abscesses, 74% had been misdiagnosed initially, 20% of which were diagnosed as sepsis of unknown origin. 4 The most frequent presenting complaints were back pain, fever and paralysis, all of which may be masked by concurrent illness necessitating treatment in ICU. Any delay in the diagnosis of epidural abscess is associated with poor outcomes. 8 If a spinal epidural abscess is suspected, magnetic resonance imaging (MRI) is the investigation of choice, allowing better delineation of the abscess position and planning for surgery. In this hospital, MRI scans for mechanically ventilated patients cannot be performed. Management options for a spinal epidural abscess include emergency decompressive laminectomy or antibiotic treatment alone. In patients with a neurological deficit, emergency decompression is indicated within 24-36 hours; beyond this time any neurological deficit is likely to be permanent. An initial conservative approach can be considered in patients with minimal or no neurological deficit, small abscesses, paralysis of greater than 24-36 hours duration, or in poor surgical candidates. 9 Unfortunately, in this case it was felt the patient had been paralysed too long to consider more invasive surgery.
A recent publication highlights the utility of examination by a neurologist. 10 Oehmichen et al found that when compared with electrophysiological test results, examination by a neurology specialist had a positive predictive value of 98%, and a negative predictive value of 89% for diagnosing critical illness polyneuropathy and myopathy. In our case it was only after the tracheostomy that the extent of neuromuscular weakness became apparent. Further investigations were triggered following review by a neurologist and the finding of upgoing plantar reflexes.
Critical illness polyneuropathy and myopathy (CIPNM) is a common condition in critically ill patients, occurring in up to 46% of patients with severe sepsis, multiple organ failure or prolonged mechanical ventilation. 11 It can be defined as 'clinically detected weakness in critically ill patients in whom there is no plausible aetiology other than critical illness '. 12 Causes that relate to the underlying critical illness, such as Guillain-Barré syndrome (GBS), myasthenia gravis or spinal cord disease should also be considered. A proportion of those patients initially suspected to be suffering from CIPNM will have an alternative pathology. Maher et al studied 40 patients who were classified as failing to wean and found that EMG revealed a variety of causes. While the majority (62.5%) had findings consistent with a critical illness polyneuropathy, 13 patients had alternative or mixed pathologies. Two of the patients had a previously undiagnosed GBS discovered. 13 A similar study of 92 ICU patients with neuromuscular weakness who underwent EMG testing showed that 56% had findings consistent with CIPNM. 14 This would suggest that care needs to be taken when diagnosing CIPNM, as there remain a number of patients in whom an alternative diagnosis needs to be sought. Access to advanced neurological investigations such as electrophysiology may be limited in many hospitals. However, early examination by a neurologist could help identify patients with alternative causes of weakness. 
1: D
The BTS guidelines are clear that target saturations in critically ill patients should be 94-98% until blood gas analysis has been undertaken. A caveat to this would be known carbon dioxide retention disorders (such as COPD), but nothing in the history suggests that. A is completely wrong, B is also incorrect. C; a good fitting mask likely only achieves around 80-85% at best. E; it is likely that in the supine position this gentleman' s closing capacity encroaches on his FRC (but not when standing or sitting up). If he was morbidly obese or had another known condition that reduced elastic recoil of the lungs or was anaesthetised then it is likely that it would, but the question did not give you any such information.
2: B
A is wrong as there is currently no evidence to support the use of PH and therefore at present it would be unwise to adopt it as a therapy for any patient. C is simply made up, there are no such recommendations at the present time. D is almost correct but read the question! Anaerobic metabolism takes over below 1 mm Hg. E is incorrect.
3: C
This is deliberately a difficult question and primarily focuses on testing knowledge of the current BTS guidelines (along with common clinical sense). A: there is a very good case to suggest that this patient needs high flow oxygen and certainly needs oxygen therapy to raise his saturations to 94%; however his need is probably slightly less than patient C. B: It may be that this patient requires oxygen but equally these saturations may be within normal limits for him? Guidelines would suggest giving 4 L oxygen via nasal cannulae at an FiO 2 of 0.24 until blood gas analysis is performed; remember, the question asks you to select the patient who most requires oxygen therapy. C: the patient is likely to be suffering from carbon monoxide poisoning and requires a high inspired concentration of oxygen immediately, the normal saturations are of course spurious as the oximater cannot distinguish carboxyhaemoglobin from oxyhaemoglobin and an urgent blood gas is required. Patient D is likely to require oxygen therapy to help to resolve his pneumothorax but again the question specifically asks who most requires it, and he is currently asymptomatic. E: this patient also requires oxygen as he is acutely unwell and has an oxygen saturation of only 92%. Overall it is the drowsiness of patient C that is the most worrying feature and therefore this is the correct answer.
4: B
The other answers are wrong. If you read the statements carefully they all have subtle inaccuracies. See the article for clarification.
5: B
All of the other statements are correct. The proportion of dissolved oxygen in blood is of crucial importance as it is the dissolved form that diffuses through the interstitial fluid and intracellular fluid to reach the mitochondria.
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